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摘 要 
文书形成时间的鉴定一直是司法鉴定工作的热点和难点，蓝色油性圆珠笔文
书和红色印油印文的形成时间鉴定是文书形成时间鉴定的重要组成部分。在现有
的得到自然老化标准曲线的相关研究中，少数工作建立了人工老化与自然老化的
关系，但并未对此类关系的通用性进行探讨；亦少有研究分析论证自然老化曲线
的适用性。本文采用 1H-NMR、FTIR、UV-Vis 方法开展了蓝色油性圆珠笔文书
和红色印油印文的形成时间鉴定研究，具体研究内容如下： 
1. MG-115 蓝色油性圆珠笔文书形成时间的鉴定研究 
（1）用 1H-NMR 研究苯氧基乙醇随自然老化、人工老化、太阳光老化时间
的变化。发现自然老化标准曲线 yn1 能够准确鉴定形成时间在 4 个月内的圆珠笔
文书；太阳光老化标准曲线 ys1 能够准确鉴定形成时间在 1 个月内的每天受到 6h
太阳光照射的圆珠笔文书；得到自然老化时间与人工老化时间的关系式（3）、（4）、
（6）、（7），能够用于推测文书的形成时间。 
（2）用 FTIR（反射）研究 1585cm-1 特征吸收峰随自然老化、人工老化、
太阳光老化时间的变化。发现自然老化标准曲线 yn2 能够准确鉴定形成时间在
5-12 个月的圆珠笔文书；得到自然老化时间与人工老化时间的关系式（9），能够
用于推测文书的形成时间；该法暂不适用于受到太阳光照射的文书的鉴定。 
2. 用 FTIR（反射）研究不同年份的圆珠笔文书，经过 35 年，仍然可以检
测到 1585cm-1 特征吸收峰的存在。 
3. 工-431 红色印油印文形成时间的鉴定研究 
（1）用 1H-NMR、UV-Vis 研究不饱和 C-H（δ5.65-5.20）随自然老化、人工
老化、太阳光老化时间的变化。发现自然老化标准曲线 yn3 能够准确鉴定形成时
间在 20 天-12 个月的印文；太阳光老化标准曲线 ys2 能够准确鉴定形成时间在 15
天内的每天受到 6h 太阳光照射的印文；得到自然老化时间与人工老化时间的关
系式（11），能够用于推测文书的形成时间，对比了式（11）和式（9）的通用性。 
（2）用 1H-NMR 研究酯 H（δ4.30）随自然老化、人工老化、太阳光老化时
间的变化。发现自然老化标准曲线 yn4 能够准确鉴定形成时间在 20 天-12 个月的
印文；太阳光老化标准曲线 ys3 能够准确鉴定形成时间在 1 个月内的每天受到 6h
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太阳光照射的印文；得到自然老化时间与人工老化时间的关系式（14），能够用
于推测文书的形成时间。 
（3）用 FTIR（透射）研究羰基（1743cm-1）随自然老化、人工老化、太阳
光老化时间的变化。发现自然老化标准曲线 yn5 能够准确鉴定形成时间在 1-12 个
月的印文；太阳光老化标准曲线 ys4 能够准确鉴定形成时间在 20 天内的每天受到
6h 太阳光照射的印文；得到自然老化时间与人工老化时间的关系式（18），能够
用于推测文书的形成时间，对比了式（18）和式（14）的通用性。 
4. 用 FTIR、1H-NMR 研究不同年份的印油印文，FTIR（反射）的检测效果
最好，经过 15 年，FTIR（反射）仍然可以检测到“厦大”章中的 1725 cm-1 特
征吸收峰。 
5. 采用 1H-NMR 鉴定文书形成时间的方法迄今为止未见报道。1H-NMR 和
FTIR（反射）联用可准确鉴定形成时间在 1 年内的圆珠笔文书；采用 1H-NMR
测定不饱和 C-H 或酯氢可准确鉴定形成时间在 1 年内的印油印文，通过 FTIR（透
射）测定羰基同样可用于 1 年内印油印文的准确鉴定。 
关键词：形成时间；圆珠笔文书；印油印文  
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Abstract  
Dating documents remains challenging but also a hot spot in forensic science. 
Two important parts are included: dating blue-oily ballpoint pen files and dating 
red-stamp-pad ink seals. Among all related researches involving natural-aging 
standard curves, the minority have established the relation between natural aging and 
artificial aging but without discussing its universality, few have analyzed the 
applicability of standard curves. 
In this paper, 
1
H-NMR, FTIR and UV-Vis were used to study the dating of 
blue-oily ballpoint pen files and red-stamp-pad ink seals. Five main sections covered 
are as follows: 
1. Identifying the date of MG-115 files 
(1)
 1
H-NMR was used to investigate the changes of 2-phenoxyethanol under 
natural aging, artificial aging and sunlight aging. The fitted natural-aging standard 
curve yn1 could be used to date ballpoint pen files within 4 months precisely while the 
sunlight-aging standard curve ys1 worked well for files within 1 month which received 
6h sunlight a day. Formula (3), (4), (6) and (7) revealed the relation between natural 
aging and artificial aging, offering help for files dating. 
(2)
 
FTIR(ATR) was used to investigate the changes of the peak at 1585cm
-1
 
under natural aging, artificial aging and sunlight aging. The fitted natural-aging 
standard curve yn2 could be used to date files between 5 to 12 months precisely. The 
formula (9) had a similar effect with formula (3). However, FTIR(ATR) was not 
suitable for sunlight-aging yet.  
2. Ballpoint pen files collected from different years were studied by FTIR(ATR). 
The peak at 1585cm
-1
 could still be detected after 35 years. 
3. Identifying the date of Gong-431 seals 
(1)
 1
H-NMR and UV-Vis were used to investigate the changes of peak at 
δ5.65-5.20 under natural aging, artificial aging and sunlight aging. The fitted 
natural-aging standard curve yn3 could be used to date seals between 20 days to 12 
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months precisely while the sunlight-aging standard curve ys2 worked well for files 
within 15 days which received 6h sunlight a day. Formula (11) revealed the relation 
between natural aging and artificial aging, offering help for seals dating, also, the 
universality of formula (11) and (9) was compared. 
(2)
 1
H-NMR was used to investigate the changes of peak at δ4.30 under natural 
aging, artificial aging and sunlight aging. The fitted natural-aging standard curve yn4 
could be used to date seals between 20 days to 12 months precisely while the standard 
curve ys3 worked well for sunlight-aging files within 1 month. The formula (14) had a 
similar effect with formula (11). 
(3) FTIR(T) was used to investigate the changes of peak at 1743cm
-1
 under 
natural aging, artificial aging and sunlight aging. The fitted natural-aging standard 
curve yn5 could be used to date seals between 1 to 12 months precisely while the 
standard curve ys4 worked well for sunlight-aging files within 20 days. Formula (18) 
revealed the relation between natural aging and artificial aging, and the universality of 
formula (18) and (14) was compared. 
4. Red-stamp-pad ink seals collected from different years were studied by FTIR 
and 
1
H-NMR. FTIR(ATR) showed better detection effect than the other two methods, 
by which, the peak at 1725 cm
-1
 in “Xiamen University” seals could still be monitored 
after 15 years. 
5. There hasn’t been a report applying 1H-NMR in documents dating previously. 
1
H-NMR combined with FTIR(ATR) could be used to date ballpoint pen files within 1 
year precisely. As for stamp-pad ink seals, 
1
H-NMR which detected the unsaturated 
hydrogen or ester hydrogen could date seals within 1 year precisely while FTIR(T) 
monitoring the carbonyl showed the same effect. 
Key Words: Date of doucuments; Ballpoint pen files; Stamp-pad ink seals  
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第一章 绪论 
1.1 文书形成时间鉴定研究简介 
随着社会经济的不断发展，人们在各类公共事务活动中的交往增加，票据、
证件、合同、契约等文书已经成为现代生活中不可缺少的重要凭据[1]。然而，这
些文书也常常成为不法分子犯罪的工具，在司法鉴定工作中，要求鉴定文书形成
时间的案件数量有增无减，司法鉴定工作者在文书形成时间鉴定方面的研究也从
未间断。 
1.1.1 文书的组成 
一份文书，由载体、墨迹和界面组成[2]。载体可以是 A4 纸、复印纸、作业
纸等；墨迹可来源于不同的书写工具，如圆珠笔、钢笔、中性笔、打印油墨、印
油等；界面则是墨迹与载体之间的交界面。这三个组成部分成为研究文书形成时
间的依据。其中，关于书写工具墨迹的研究最多，有关纸张和界面的研究相对较
少。 
1.1.2 文书形成时间的鉴定方法 
文书的形成时间可分为绝对形成时间和相对形成时间：前者指文书的客观形
成时间，后者指文书形成时间的先后。相比而言，文书绝对形成时间的鉴定难度
较相对形成时间大，目前的研究主要集中于相对形成时间，然而在实际案件中，
往往需要知道的是文书的绝对形成时间，因此文书绝对形成时间的鉴定研究工作
至关重要。 
1.1.2.1 静态法和动态法 
根据研究对象的不同，可将文书形成时间的鉴定方法分为静态法和动态法。 
静态法是根据书写工具或其中成分的生产日期来推断文书的最早形成时间，
这种方法属于绝对形成时间鉴定的范畴。动态法是根据书写工具中的成分随时间
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